INTRODUCTION
In a previous report [1] , a thermal study was made in order to determine the effects of a shift in the electron vertical orbital plane, and the resulting displacement of the wiggler photon beam striking the inner surface of the vacuum chamber. Since then, due to some changes in the physical parameters of the vacuum chamber, a new design had been developed. The new geometry is quite different from the one described in [1] , due primarily to an increase in the chamber vertical aperture which was opened to 23 mm. from an initial opening of 6 mm.
Subsequently, a new study was conducted for this new chamber design that included a structural analysis in order to determine the stresses and deflections of the vacuum chamber due to the combined thermal and mechanical loading. It should be noted that various geometrical models were analyzed before the final geometry was decided. This report will only describe in detail the results of the thermal and structural analysis of the final geometry using the finite element code, ANSYS [3] .
The actual geometry of the vacuum chamber is so complex that it is very difficult to predict accurately the actual stresses. Two structural models have been used, however, in order to bracket the possible state of stress during machine operation. 
LOADS AND BOUNDARY CONDITIONS FINITE ELEMENT MODEL
The region of interest in the vacuum chamber was developed into a 2-dimensional finite element mesh. A fine mesh was used in the region where the gaussiandistributed heat load was applied in order to achieve a more accurate approximation. The full finite element model consisted of a total of 397 elements.
The chamber is made of silicon-magnesium aluminum alloy similar to 6063-T5 but stress relieved to a yield strength of 23 ksi. The areas of particular interest in this chamber were the inner surface exposed to the photon beam, and the cooling channel wall. The inner surface should not reach temperatures beyond the corresponding yield point of the material and the cooling channel wall temperatures should not be at levels that could initiate nucleate boiling caused by localized heating.
The element type that was used in the thermal model was a 2-D isoparametric thermal solid. The thermal run would produce the temperature distribution over the whole model. This distribution is then passed to the structural model for the subsequent stress and deflections analysis; The thermal element, StifS5, was converted into a 2-D isoparametric solid structural element, Stif42, for the structural portion of the analysis.
At full power, i.e. E = 2.5 Gev, & I = 500 ma, and with a vertical displacement y mm., the power density, P(y), at source distance, D = 10 m., can If the chamber intercepts the full vertical width of the beam at full power (I = 500ma), the power absorbed by the thermal model is 30 watts per mm. of chamber length. This power was distributed to 13 nodal points in an appproximately gaussian distribution, and six load cases were studied; The 6th load case simulated partial but most of the beam striking the vacuum chamber.
In addition, load cases 5 and 6 were run with varying beam current from 100 to 500 ma. In all cases, heat removal was achieved by applying a convective boundary condition along the wall of the cooling channel. Fig.1 
b) Plane Stress Model
The maximum deflection along the y-axis is about 0.175 mm. and this occurs, as expected, along A-A in Fig. 1 . There is very little variation in the stresses and deflections for the six load cases, since obviously, the dominant structural loading is the pressure load. The maximum stress intensity, which is about 4.7ksi for load case 6 is not of critical concern since the temperatures there are low enough that the material strength are still very nearly room temperature values. However, in load case 5, the region where the highest temperature occurs deserves some examination. This temperature is 2310C and the corresponding yield strength of the material at this temperature is about 5ksi. The stress intensity at this node is about 2.7ksi. Obviously, the factor of safety in this situation is only roughly 2. Fig. 4 is a typical stress contour plot.
